The recovery of mammalian cells treated with methyl methanesulfonate, nitrogen mustard or UV light. I. The effect of alkylation products on DNA replication.
CHO cells were synchronized in G1 phase and treated with MMS or HN2. The subsequent rate of DNA replication was found to be reduced in a dose-dependent manner. In addition, 2 X 10(-3 M and 3 X 10(-3) M MMS resulted in a 3--4 h delay prior to the initiation of S phase. If the cells were held for 8 h in hydroxyurea after MMS treatment, no subsequent lag in DNA synthesis was seen after removal of the hydroxyurea. The entry of confluent cells into S phase was found to be delayed 7 h upon trypsinizing and replating. Treatment of these cells with MMS resulted in a reduced rate of DNA replication, but no further delay in its initiation. Repair replication was found to continue at a constant rate for at least 12 h following MMS treatment of cells under all of these conditions. At the concentrations used in these experiments MMS severely inhibited the rate of protein synthesis, but HN2 had little effect. By comparing both the kinetics of repair replication and recovery of protein synthesis with the rate of DNA replication, it was concluded that the initial, severe reduction in rate following MMS treatment was probably due to an inhibition of protein synthesis.